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DISCUSSION new sedimentary deposis formed. Today, the sea floor is modiied mainly by strong
southwestward:lowing bottom curents caused by storm winds from the northeast.
These currents erode sediments from the shallow barks and transport them into the
basins. With time, the barks affected by these currents become coarser, s sand and

ind gravel remains; and the western flanks of the banks, as well a5
adjacent basins,are built up by deposits of mud and sand.

Quadrangle 11 features

stoep west wallof the valley. These deposits now are covered with muddy sand. The
other valley, which heacds at 70°24.5"W.,i shorter and has a relatively smooth flor.
“The rugged topography of the central and northern parts of the quadrangle displays
a regional southeast-trending grain imposed by the direction of movement of the
glacial ice sheet. Deep southeast trending basins separate the banks and rdges. The
relatively smooth basin floors are interrupted in some places by small elongate banks
(for example, at 42°30.4' N., 70°23.9' W, and 42°32.5'N., 70'18.9' W) that are
aligned with the basins. The regional grai was modified during the late stages of the

Introduction

‘The Stelwagen Bank National Marine Sanctuary Mapping Project is a cooperative
effort of the U.S. Geological Survey and the National Oceanic and Atmospheric
Adminisiration, with support from the Uriversity of New Brunswick and the Canadian
Hydrographic Service. The multibeam echo sounder survey was conducted on four
eruises over a tworyear period from the fall of 1994 to the fall of 1996, This map.

shows one of a series of 18 quadrangles (see location map) in which sea floor depth
information s depicted in sun-lluminated (or shaded relief) view at a scale of
1:25,000, with topographic contours overprinted in blue. The image shown here
uses a sun elevation angle of 45 degrees above the horizon from an azimuth of 350
degrees and a vertical exaggeration of four times. In effect, topographic relief is
enhanced by having the sun fluminate the sea floor from a position 10 degrees west
of north. so that shadows are cast on the southern flanks of seabed features. Some
features in the images are artifacts of data colletion. They are especially noticeable
where the seabed s smooth, and they include small highs and lows and unnatural-
looking features and patterns that are orlented paralel or perpendicular 1o survey
trackines. For a depiction of the topographic contours alone. and for an explanation
of survey and topographic datarprocessing methods, see the companion map by
Valentine and others (1997). Topographic contour maps of all 18 quadrangles in the
map seris are available on a CD-ROM in EPS. PS. Arc export, and PDF fll formats
I 1998). Blank

Regional seabed features

‘The major topographic features depicted in the map series were formed by glacial
processes. In broad terms, these features are interpreted here to represent a geologic.
history that developed in several sages. Ice containing rock debris moved actoss the.
region, scuipting it surface and deposting sediment to form the large basins, banks,
rdges. and valleys. Many other features observed here represent the laer stages of
deglaciation. They are the st of processes at work when much of the area was.
covered by stationary rotting ice, and when at the same time small vally glacirs and
ice falls were active in and near areas of high topographic relie. The sea invaded the
region formerly occupied by ice, and seabed features were partly eroded and some

Quadrangle 11 covers the northern part of Stellwagen Barik (60 to 75 m water
depth) and a topographically varied region to the north of the bank that is
characterized by banks and complex ridges whose summits e at 60 to 90 m water
depth, separated by deep valleys and basins whose depth ranges between 120 to 195
. In the southern part of the quadrangle, Stelhvagen Bank is rlatively flat except
where it valleys.
is chifly gravel and includes boulder piles and ridges. ~Some of these short lincar
fsand and gravel deposited by running water in charinels within
stationary glacal ice): they are located along the southern margin (70°19" W) and in
the southeast comer of the quadrangle. Other, larger ridges are located along the.
upper wals of both shallow and deep glaciated valeys in the southuwestern part o the.
quadrangle (42°26.9' N., 70'20.4" W 42'27.6' N., 70°23.1' W) these ridges are
interpreted to be lateral moraines (deposits of rock debris piled up at the edges of
moving ice). The northern flank of Stellvagen Bank below 65-75 m water depth,
and the shallow valleys in the southuwestern part of the quadrangle are sandy.
becoming mucdy with increasing depth into the basin 1o the north. Sand deposts
that display east-westtrending bedforms are located on the northern flank betueen
70°17" and 70°19" W. and between 70°21" and 70°22" W. Broad depressions in the
seabed along the eastern margin of the quadrangle. extending from the southeast
comner to 42°30° ... possibly indicate the former locatons of large masses of melting
ice. The sea floor here s chiefl gravel, n places parly covered by a thin veneer of
sand. Two deep valleys that incise the bank In the southwestern part of the
quadrangle are floored with muddy sand. In the larger of these valleys, which heads at
70°20.5"W. at the southern edge of the quadrangie, the floor s smooth to a depth of
115 m, from where it displays low rdges and mounds that clog the valley as it
proceeds northward into a large basin north of 42°29.3' N. The ridges and mounds
grovelly giacial by ice flows down the.

last glaciation by the movement of smal velley glaciers and ice fals and by the melting
of masses of sationary ice. Resilting topographic features include wellefined banks
with steep flanks and flat tops, and complex rdges, also with relaively steep flanks,
whose surfaces have been dissected by erosion into many small valleys and rounded
hils. The flattopped banks (42°33 N., 70°24° W.; and 42°29.7'N., 70°17.7' W)
are covered with sandy aravel and gravel, including boulder piles and ridges. Many
hummocky, lobe-shaped deposiional features extend from the bases of barks and
ridgos into the adjacent valleys and basins. They are interpreted to have been formed
by glacial debris (now covered by muddy sand) tha was deposited by ice falls that
flowed from the elevated surfaces of the banks and ridges. Several good examples of
ice-fll deposits lie on the perimeter of the large barik in the northwest comer of the
quadrangle (42'33'N., 70°24" W), Two complex ridges trend southward from the
Rorthern margin of the quadrangle (70°17" and 70°21" W) and display a wide range.
of topographic features (hlls, valles, and small basing) and related sediment types
Generally, il ed with gravel,vall ndy, and small b wdy

sand. The floors of the large basins in this quadrangle are covered with mud that
becomes sandy near the perimeters of banks and rdges.
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Location map outkning the 18 quadrangles in this series. Quadrangl

11 shown in blue. St ry
(SBNMS) boundary indicated by dashed line. - Bathymetric contours in
meters.

SUN-ILLUMINATED SEA FLOOR TOPOGRAPHY OF QUADRANGLE 11 IN THE STELLWAGEN BANK
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<adorsament by e U5, Government

For sl by US. Gookgea Suvey, foman Snves
B 25285 Fotrl Comer Dorer, CO 80226 By

Fage alentine, US. Goologs ey
388 o o o, Woss Hol, A 02663

Page C. Valentine, Jessica L. Baker, and Tanya S. Unger

oo = USGS

science for a changing world

& rraessa st



